What is claimed is: 

1 . A memory, comprising: 

a plurality of memory cells providing at least 256/meg of storage; 

a plurality of peripheral devices for writing information into and reading information out of 
said plurality of memory cells; 
a power supply; 
a plurality of pads; and 

not more than two layers of metal conductors providing interconnection between said 
plurality of memory cells, said plurality of peripheral devices, said power supply, and said plurality 
of pads. 

2. The memory of claim 1 v$^rem said memory is fabricated on a die approximately 
24.7 mm by 15 mm. 

3. The memory of claim 1 wKer|iiTsaid plurality of memory cells is arranged into a 
plurality of individual arrays, said indivi<|uaf^rrays being organized into rows and columns to 
form a plurality of array blocks. 

4. The memory of claim I wherein said plurality of peripheral devices includes a 

/ 

plurality of sense amplifiers positioned between adjacent rows of individual arrays and a plurality 
of row decoders positioned between adjacent columns of individual arrays. 

5. The memory of claSm 4 additionally comprising digitlines extending through each 

I 

of said plurality of individual arrays and into said sense amplifiers, and I/O lines running between 
adjacent rows of individual arrays and through said sense amplifiers, said sense amplifiers 
including circuits for transferring signals on said digitlines to said I/O lines. 



213 



M3 

v 



6. The memory of claim 5 additionally comprising datalines runmng between adjacent 
columns of individual arrays and through said row decoders to form intersections with said I/O 
lines, said plurality of peripheral devices including a plurality of multiplexors positioned at certain 
of said intersections of said I/O lines and said datalines for transferring^ signals on said I/O lines to 
said datalines. 

7. The memory of claim 6 wherein said plurality of arfay blocks is organized into a 



< fj plurality of array quadrants, and wherein said plurality of peripheral devices includes an array I/O 

5 ■ / ■ 

y block for servicing each of said array quadrants, a plurality of data read multiplexers responsive to 



Si said array I/O blocks, a plurality of data output buffers responsive to said plurality of data read 

■ . . . / . 

multiplexers, and a plurality of data pad drivers responsive to said plurality of data output buffers 



itg for making the read data available at said plurality of pads. 

w ■ // 

fitJ 8. The memory of claim 7 wherein Mid plurality of peripheral devices includes a 

plurality of data in buffers response to d^fta available at said plurality of pads and a plurality of 
data write multiplexors responsive to said ^ Wdk ^pfaata in buffers and wherein said array I/O 
blocks are responsive to said plurality ofdafa write multiplexors. 

9. The memory of claim ^additionally comprising a data test path circuit interposed 
between said array I/O blocks and said plurality of data read multiplexers. 

10. The memory of claim 9 wherein said individual arrays of memory cells include 
memory cells arranged in rows and columns, said memory additionally comprising logic for 



cycling through sets of rows o^cells in response to an all row high test request. 

1 1 . The memory of claim 3 wherein said metal conductors form a web around each 



array block and a grid within' each array block 
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12. The memory of claim 3 additionally comprising switches for disconnecting each of 
said plurality of array blocks from said power supply. 

13. The memory of claim 12 wherein said power supply has a modular design such 
that certain modules can be shut down in response to the number of array blocks connected to 
said power supply. 

14. The memory of claim 1 wherein said power/supply has a modular design such that 

/I 

certain modules can be shut down in response to a refresh mode of operation. 

15. The memory of claim 1 wherein said^^s are centrally located. 

16. The memory of claim IS wherein said power supply is positioned proximate to said 



pads. 

1 7. The memory of claim 1 
producing an array voltage, voltage pj 
generator for producing a bias voltage 

1 8. The memory of claim 




said power supply includes a voltage regulator for 
ucing boosted voltages, and a voltage 
se by said random access memory, 
ditionally comprising a sequence circuit for controlling 



the sequence in which said voltage^regulator, voltage pumps, and voltage generator are powered 



up. 




19. A memory fabricated on a die, comprising: 

a plurality of memory cells providing at least 256 meg of storage; 

a plurality of peripheral devices for writing information into and reading information out of 
of memoryiLlls; 



said plurality 

a power suppl 
a plurality of p&ds; and 
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layers of metal conductors for providing interconnections 
memory cells, said plurality of peripheral devices, said power supply and said plurality of pads, 
and wherein the die is approximately 24.7 mm by 1 5 mm. 

20. The memory of claim 1 wherein said layers of metal do not exceed two 

21 . The memory of claim 19 wherein said pluratit^f memory cells is arranged into a 
plurality of individual arrays, said individual arrays being organized into rows and columns to 
form a plurality of array blocks. 

y 22. The memory of claim 21 wherein said plurality of peripheral devices includes a 



\j plurality of sense amplifiers positioned between adjacent rows of individual arrays and a plurality 

::fl / 

w of row decoders positioned between adjacent columns of individual arrays. 



£f 23. The memory of claim 23 additionally comprising digitlines extending through each 



liU 

ipy of said plurality of individual arrays and into&aid sense amplifiers, and I/O lines running between 
IM adjacent rows of individual arrays an^T through said sense amplifiers, said sense amplifiers 

including circuits for transferring sijm^s |^ to said I/O lines. 

24. The memory of claimj23 jHditionally comprising datalines running between 

adjacent columns of individual arrays and through said row decoders to form intersections with 

i 

said I/O lines, said plurality of peripheral devices including a plurality of multiplexors, positioned 



at certain of said intersections of said I/O lines and said datalines for transferring signals on said 
I/O lines to said datalines. II 

25. The memory/of claim 24 wherein said plurality of array blocks is organized into a 

block for servicing each of said array quadrants, a plurality of data read multiplexers responsive to 
said array I/O blocks, a/plurality of data output buffers responsive to said plurality of data read 



216 



/ 



multiplexers, and a plurality of data pad drivers responsive to said plurality of data output buffers 
for making the read data available at said plurality of pads. / 

26. The memory of claim 25 wherein said plurality of peripheral devices includes a 
plurality of data in buffers response to data available at said pluralit^of pads and a plurality of 
data write multiplexers responsive to said plurality of data in buffers and wherein said array I/O 



blocks are responsive to said plurality of data write multiplexers^ 
M 27. The memory of claim 26 additionally comprising a data test path circuit interposed 

3 .. / .. 

:y between said array I/O blocks and said plurality of data read/multiplexers. 

i / 

\J 28. The memory of claim 27 wherein said individual arrays of memory cells include 



J1 memory cells arranged in rows and columns, said memory additionally comprising logic for 
J cycling through sets of rows of cells in response to an all row high test request. 



ij^j 29. The memory of claim 21wherein said metal conductors form a web around each 

h f\ 

iM array block and a grid within each anw bll 

30. The memory of claim 2UadditiShat!^ comprising switches for disconnecting each 
of said plurality of array blocks from said power supply. 

3 1 . The memory of claim 30^herein said power supply has a modular design such 
that certain modules can be shut down/in response to the number of array blocks connected to 
said power supply. 

32. The memory such tKat of claim 19 wherein said power supply has a modular 
design such that certain modules can be shut down in response to a refresh mode of operation. 



33. The memory ofclaim 19 wherein said pads are centrally located. 

34. The memory ofclaim 33 wherein said power supply is positioned proximate to said 



pads. 



217 



SI 



o 

m 
a 



35. The memory of claim 19 wherein said power supplynncludes a voltage regulator 
for producing an array voltage, voltage pumps for producing boosted voltages, and a voltage 
generator for producing a bias voltage for use by said randonptccess memory. 

36. The memory of claim 35 additionally comprising a sequence circuit for controlling 
the sequence in which said voltage regulator, voltage pi^nps, and voltage generator are powered 
up. 

37. A memory, comprising: 
a plurality of memory cells providing at least 256 meg of storage, said memory calls being- 
fabricated at a density of 791,350 bits per square mil; 




a plurality of peripheral devices writing information into and reading information out of 
said plurality of memory cells; 
a power supply; 
a plurality of pads; and 

layers of metal conductors for providing interconnections between said plurality of 
memory cells, said plurality of peripheral devices, said power supply, and said plurality of pads. 

38. The memory^>f claim 37 wherein said layers of metal do not exceed two. 

39. The memory of claim 37 wherein said memory is fabricated on a die approximately 
24.7 mm by 15 mm. 

40. The memory of claim 37 wherein said plurality of memory cells is arranged into a 
plurality of individual arrays, said individual arrays being organized into rows and columns to 
form a plurality of amsy blocks. 



fi 
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41. The memory of claim 40 wherein said plurality of peripheral devices includes a 
plurality of sense amplifiers positioned between adjacent rows of individual arrays and a plurality 
of row decoders positioned between adjacent columns of individual arrays. 

42. The memory of claim 41 additionally comprisi^/^igitlines extending through each 
of said plurality of individual arrays and into said sense amplifiers, and I/O lines running between 
adjacent rows of individual arrays and through said sense/implifiers, said sense amplifiers 

W including circuits for transferring signals on said digitlines to said I/O lines. 



m 
m 



43. The memory of claim 42 addrtionaUy/comprising datalines running between 



Sj adjacent columns of individual arrays and through/said row decoders to form intersections with 
U\ said I/O lines, said plurality of peripheral devices including a plurality of multiplexers, positioned 



;!g at certain of said intersections of said I/O j^nesljpd said datalines for transferring signals on said 



I/O lines to said data lines. 




m 44. The memory of claim 4^\^her^fo said plurality of array blocks is organized into a 

plurality of array quadrants, and wherein said plurality of peripheral devices includes an array I/O 



block for servicing each of said array quadrants, a plurality of data read multiplexers responsive to 
said array I/O blocks, a plurality^ data output buffers responsive to said plurality of data read 
multiplexers, and a plurality of data pad drivers responsive to said plurality of data output buffers 



for making the read data available at said plurality of pads. 

45. The memory/of claim 44 wherein said plurality of peripheral devices includes a 
plurality of data in buffers /response to data available at said plurality of pads and a plurality of 



data write multiplexers responsive to said plurality of data in buffers and wherein said array I/O 
blocks are responsive to/said plurality of data write multiplexers. 
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46. The memory of claim 45 additionally comprising a data tesypath circuit interposed 
between said array I/O blocks and said plurality of data read multiplexer 

47. The dynamic random access memory of claim 46 wherein said individual arrays of 

memory cells include memory cells arranged in rows and columns,fsaid memory additionally 

/ 

comprising logic for cycling through sets of rows of cells in response to an all row high test 




request. 

13 48. The memory of claim 40 wherein said metal conductors form a web around each 

! fi array block and a grid within each array block. 

W 

49. The memory of claim 40 additionally .comprising switches for disconnecting each 
IH of said plurality of array blocks from said power supply. 

£3 50. The memory of claim 49 whereu/said power supply has a modular design such 

m 



that certain modules can be shut down in^esgpnse to the number of array blocks connected to 
said power supply. 

5 1 . The memory of claim 315 whAein said power supply has a modular design such 
that certain modules can be shut dowi^tn response to a refresh mode of operation. 

52. The memory of clain^37 wherein said pads are centrally located. 

53. The memory of claj^n 52 wherein said power supply is positioned proximate to said 

pads. 

54. The memory exclaim 37 wherein said power supply includes a voltage regulator 
for producing an array voltage, voltage pumps for producing boosted voltages, and a voltage 



generator for producing a bias voltage for use by said random access memory. 
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55. The memory of claim 54 additionally comprising a sequence 
the sequence in which said voltage regulator, voltage pumps, and voltage 
up. 

56. A die carrying a 256 meg memory device, said die having not more than two layers 
of metal conductors. 

57. A dynamic random access memory, comprising:^ 

a plurality of individual arrays of memory cells, said ^individual arrays organized into rows 
and columns to form a plurality of array blocks; 




W 

a plurality of pads located centrally with respectfto said array blocks; 

;f fl / 
|^ a plurality of peripheral devices for transferring data between said memory cells and said 

13 plurality of pads; 

m 

j]J a plurality of voltage supplies locatedflft^ximate^aid plurality of pads for generating a 

2 plurality of supply voltages; and 

a power distribution bus for deliveriri&Jaid plurality of supply voltages to said individual 

/ 

arrays and said plurality of peripheral dev-ices. 

58. A power distribution bus for a memory device constructed of memory blocks 
organized into an array, said bus comprised of a first plurality of conductors for carrying the 




voltages used by the array and forming a web surrounding each of the blocks of the array, and a 

/ 

second plurality of conductors extending from said web into each of the memory blocks to form a 
grid within each of the memory blocks. 

59. A dynamic random access memory, comprising: 

an array of memorjScells; 
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a plurality of peripheral devices for writing data into said memory $i\s and for reading 
data out of said memory cells; 

a plurality of voltage supplies for generating a plurality of supply voltages, at least one of 

/ 

said voltage supplies being a voltage regulator comprised of a plurality of power amplifiers and 

If 

wherein said power amplifiers are organized into a plurality of groups operable in one of separate 

I 

and concurrent operating modes to achieve predetermined levels of output power; and 

a power distribution bus for delivering said plurality/of supply voltages to said array and 

said plurality of peripheral devices. 

60. A voltage regulator for a dynamic random'access memory, said voltage regulator 

comprising: 



a voltage reference circuit for producing a/eference voltage; 

Dr/aevelc~ 



a plurality of power amplifiers foraeveloping a supply voltage for supplying power to the 
dynamic random access memory, said power pogligm being responsive to said reference voltage 
and having a gain greater than one; and \gj 

a control circuit for producing control signals for controlling said plurality of power 
amplifiers. " 

61 . A dynamic random access memory, comprising: 



an array of memory cells configured in separately controllable array blocks; 



// 



a plurality of peripheral devices responsive to external signals for writing data into said 



array blocks and for reading data/out of said array blocks; 

a plurality of voltage supplies for generating a plurality of supply voltages, at least one of 
said voltage supplies being a voltage regulator comprised of a plurality of power amplifiers and at 
least one of said power amplifiers being associated with each of said array blocks; 
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a plurality of power distribution switches; and 

a power distribution bus for delivering said plurality o#supply voltages to said array 
blocks through said plurality of switches and to said plurality of peripheral devices, and wherein 

said plurality of peripheral devices includes logic fipr controlling each of said plurality of 
switches and for controlling the state of each of said power amplifiers. 

62. A voltage regulator for a dynamic randonjyaccess memory having an array divided 
into array blocks, said voltage regulator comprising! 

a voltage reference circuit for producing afreference voltage; 

multiple power amplifiers for de^elg^injf a sujTply voltage, said power amplifiers arranged 
such that certain of said power amplifiers simply power to certain of the array blocks; and 

control circuitry for disabling a poJPer amplifier when the array block associated therewith 
is disabled. 

63. A power supply for adynamic random access memory having a plurality of array 
blocks and a plurality of pads located centrally of the array blocks, said power supply comprising: 



/ 



a plurality of voltage supplies located proximate to the plurality of pads for producing 
supply voltages for the plurality of array blocks. 

64. A dynamic random access memory, comprising: 
an array of memory cells; 

a plurality of peripheral devices for writing data into said memory cells and for reading 
data out of said meiri&ry cells; 

a pluralitypf voltage supplies for generating a plurality of supply voltages, at least one of 
said voltage sumlies being a voltage pump comprised of a plurality of voltage pump circuits and 
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wherein said voltage pump circuits are organjged into a plurality of groups operable in one of 
separate and concurrent operating mq^sto achieve predetermined levels of output power; and 
a power distribution biwfor delivering said plurality of supply voltages to said array and 
said plurality of periphe 

65. A voltage pump for an integrated circuit, comprising: 

a plurality of voltage pump circuits operable in response to a clock signal input thereto, 
said plurality of voltage pump circuits being^ivided into a plurality of groups for operation in 
response to an enable signal produced by/it^mtegrated circuit in one of separate or concurrent 
operating modes to achieve predeterpiin^Js^els of power output; 
an oscillator circuit for prodiicing said clock signal; and 
a regulator circuit for pn&ucing first signals for controlling said oscillator circuit. 

66. A dynamic raiiaom access memory, apprising: 
an array of memory cells; 

a plurality of peripheral devices for writifig data into said memory cells and for reading 
data out of said memory cells; 

a plurality of voltage supplies resj&nsive to an external voltage for generating a plurality 
of supply voltages for use by said_arrajr and said plurality of peripheral devices, one of said 
plurality of voltage supplies in<ffudii& a^v^lage generator producing an output voltage; 

a voltage detection circ^jtf re§>onsive to said output voltage for producing an overvoltage 
signal and an undervoltage signal indicative of whether the output voltage is within a first 
predetermined range; and 

a logic circuit responsive to said overvoltage and said undervoltage signals for providing 
an indication of the stability of the voltage generator. 
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67. A stability sensor for a voltage generator jjriSch utilizes pullup and pulldown 
currents for regulation purposes, said sensor compr 

a current source responsive to one^th^pullup and pulldown currents for producing a 
source current indicative of the current; j 

a resistor for generating a voltage in j^Sponse to the source current; and 
an overcurrent circuit responsive to said voltage for producing a signal indicative of an 



excessive amount of one of the^pullup and pulldown current 

68. A dynamic random access memory Comprising: 
an array of memory cells; 

a plurality of peripheral devices for^&riting data into said memory cells and for reading 
data out of said memory cells; 

a plurality of voltage supplies^e^ponsive to an external voltage for generating a plurality 
of supply voltages for use by said&rray and said plurality of peripheral devices; and 

a powerup sequence cujjcuit for controlling the powering up of certain of the plurality of 
voltage supplies in responsetfo the condition of previously powered up voltage supplies. 

69. A powerup circuit for an integrmed circuit having a voltage supply responsive to a 
voltage external to the integrated circuit an^f generating a feedback signal, said powerup circuit 
comprising: 

a first circuit portion respdnS&e to the external voltage for producing a first output signal 
indicative of whether the extemawolta Jfe is above a predetermined value; and 

a second circuit por^H^ponsive to said first output signal and the feedback signal for 
producing a first enable signal to enable the voltage supply. 
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70. A dynamic random access memory, comprising: 

an array of memory cells, each comprised of mo storage elements; 

a plurality of peripheral devices for writing <jata into said memory cells and for reading 
data out of said memory cells; 

a plurality of voltage supplies responsive^o an external voltage for generating a plurality 
of supply voltages for use by said array and said plurality of peripheral devices; and 
p test mode logic for determining whether the memory is in a test mode, and wherein said 

o I . 

0 plurality of peripheral devices includes a latch circuit responsive to a first external signal when the- 
• jF memory is in the test mode, for latching dita stored in a first group of memory elements, and a 

yj write enable circuit responsive to a second external signal when said memory is in the test mode, 

/ 

ip for enabling the latched data to be written to a second group of memory elements. 

f . I 

fjj 71 . A method of tegfmg avplurality of memory elements organized in a plurality of 

rows, comprising the steps of: \^ S 

writing test data into^ first row of memory elements; 

latching the test data from the first row of memory elements in response to a first external 

signal; 

writing the latched test data into a first group of memory elements in response to a second 
external signal; 

reading the test dajk from the second group of memory elements; and 
comparing the test data read from the second group of memory elements with the test data 



written to the first rov^bf memory elements. 

72. A dynamic random access memory, comprising: 
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a plurality of individual arrays of memory cells, said individual arrays organized into rows 
and columns to form a plurality of array blocks; 

a plurality of peripheral devices for writing information into said memory cells and for 



reading information out of said memory cells, said pluralit^of peripheral devices including a 
plurality of sense amplifiers positioned between adjacent/rows of individual arrays in said array 
blocks and a plurality of row decoders positioned between adjacent columns of individual arrays 
°Q in said array blocks; and 
"5 a plurality of voltage supplies for generating a plurality of supply voltages for use by said . 

% I 

array blocks and said plurality of peripheral devices, and wherein 

i • / 

said plurality of individual arrays includes digitlines extending therethrough and into said 
O sense amplifiers, and wherein said array blocks include I/O lines running between adjacent rows of 

m 

W individual arrays and through said serae amplifiers, said sense amplifiers including circuits for 
^ I %// 

^ transferring signals on said digitlines tfc sSdl/gJ lines, and wherein 

said array blocks include datalines running between adjacent columns of individual arrays 
and through said row decoders to form intersections with said I/O lines, said plurality of 
peripheral devices including a plurality of multiplexers positioned at certain of said intersections of 
I/O lines and datalines for transferring signals on said I/O lines to said datalines. 

73. A data path for a dynamic random access memory having a plurality of data cells 
organized into rows and columns to form a plurality of individual arrays, the plurality of individual 

I 

arrays organized into rows ana columns to form a plurality of array blocks, with the array blocks 
organized into a plurality of Jiadrants, said data path comprising: 

a plurality of sense amplifiers positioned between adjacent rows of individual arrays; 
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a plurality of digitlines extending through each individuajprray and into said sense 
amplifiers; 

a plurality of I/O lines running between adjacent row£ of individual arrays and through 
said sense amplifiers, said sense amplifiers including circuits for transferring signals on said 
digitlines to said I/O lines; 

a plurality of datalines running between adj 
intersections with said I/O lines; 

a plurality of multiplexers positioned at cej 
datalines for transferring signals on said I/O 

a plurality of I/O blocks each respo 
array quadrants; 

a plurality of data read multiplexer^ responsive to said array I/O blocks; 
a plurality of data output bufFerspesponsive to said plurality data read multiplexers; 



columns of individual arrays to form 

of said intersections of I/O lines and 
datalines; 

id datalines from one of said plurality of 



a plurality of data pad drivers responsive to said plurality of data output buffers for 
making data read from the cells available at a plurality of pads; 

a plurality of data in buffere responsive to data available at the plurality of pads; and 
a plurality of data write imiltiplexers responsive to said plurality of data in buffers, and 
wherein said array I/O blocks are responsive to said plurality of data write multiplexers. 
74. An output buffer, comprising: 

a plurality of output drivfJTr^sistors connected in series between a first voltage supply 
and ground; 
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an output terminal responsive to said series connected trararetors; 
a latch for receiving data to be output to said output temiinal; 

a logic circuit responsive to said latch for controlling said output drive transistors to drive 
a voltage at said output terminal to one of a high an^i low potential representing a logic state of 
the data to be output; 

a boot capacitor for supplying adtfffionai voltage to certain of said drive transistors; 




; p a holding transistor responsive\o|sai€rTogic circuit for connecting said boot capacitor to a 



U -Q second supply voltage; and 

W 

• P a self-timed circuit path^connected across said holding transistor and said boot capacitor. 

\ 75. A dynamic random access memory, comprising: 



/ 



O an array of memory cells; 

m 

a plurality of peripheral devices for writing data into and reading data out of said array of 
memory cells, said peripheral devices including a plurality of programmable multiplexer cells; 
a power supply; 
a plurality of pads; and 

layers of conductors plotting interconnections between said plurality of memory cells, 
said plurality of peripheral d^^^said^ower supply, and said plurality of pads. 

76. A programmabl^muftiplexer cell for use in a memory device, comprising: 
a plurality of input^lines; 
a plurality of output lines; 

a plurality ofjprogrammable switches connecting said plurality of input lines to said 

/ 

plurality of outpu^fines through said multiplexer. 



229 



77. A dynamic random access memory, comprising: 

a plurality of individual arrays of memory cells, sai<f individual arrays having digitlines 
extending therethrough, said individual arrays organized i^to rows and columns to form a plurality 
of array blocks; 

a plurality of peripheral devices for writing dati, into and for reading data out of said 
memory cells with said digitlines; 
$5 a power supply for generating a plurality ^supply voltages, said power supply voltages 

including a plurality of generators for producing a bias voltage for biasing said digitlines, said 

-£ If 

;fj number of generators being equal to said number of array blocks; and 



hvering : 



\$\ a power distribution bus for delivering said plurality of supply voltages to said plurality of 

G array blocks and said peripheral devices. 

m 

W 78. A dynamic random access irjemory, comprising: 

a plurality of individual arraWof memory cells, said individual arrays having digitlines 
extending therethrough; 

a plurality of peripheral deyfbek for writing data into and for reading data out of said 
memory cells with said digitlines, /wid peripheral devices including a plurality of sense amplifiers 
for sensing the signals on said digitlines, said sense amplifiers being controlled by control signals 



having a greater magnitude than the magnitude of the data signals to be written to said memory 
cells; 

a power supply for generating a plurality of supply voltages; and 
a power distribution bus for delivering said plurality of supply voltages to said individual 
arrays and said peripheral devices. 
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79. A sense amplifier, comprising: 
a digitline for connecting an array to I/O lines; 

an equalization switch adjacent the array for edliiiibrating said digitline; 
an n-sense amplifier connected across said digitline; 
a p- sense amplifier connected across said digitline; 

an isolation switch connected between sai/n-sense and said p-sense amplifier and said 
equalization switch for isolating said n-sense andC-sense amplifier from the array; and 
a connection switch for connecting said| digitline to the I/O line. 

80. A dynamic random access memory, comprising: 

a plurality of individual arrays §fffi$4pry cells, said individual arrays organized into rows 
and columns to form a plurality of arra^blocfc 

a plurality of peripheral deviceslSF writing information into and reading information out of 
said plurality of memory cells, said plurality of peripheral devices including a plurality of sense 
amplifiers; 

logic for producing a redundant signal for controlling said plurality of peripheral devices; 
a power supply; 
a plurality of pads; and 

not more than a first layer and a second layer of metal conductors providing 
interconnections between said plurality of memory cells, said plurality of peripheral devices, said 
logic, said power supply, and said plurality of pads, said redundant signal being routed through 
said sense amplifiers in said second layer of metal. 
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